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78-5 (Inorganic Chemicals and Reactions) 
Amorphous Ca Mg phosphates were prepd. by 
Pptn. from moderately sunersatH o~i 

samples by ion chrom^^ed & t "SorefsK of tS^ ^ °" the 

ions were protonated, the uronnr+^n • ? the P hos Phate 

Ca ion activity ratio in the soS mTnTJl"? * lth the * t0 

supernatant, the amorphous to?s matSeS In " ith the 

The amorphous phases were character!^ J ^ ° rySt - CaH P°4.2H20. 

and by Fourier transform if spectroscopv Ld"th^ abSOr P tion spectroscopy 

Ca'werfvKy's^mi!^ f oTIn ^^V^" nJar. the K edge of 
the IR specLa SeJween the basic^nd ^ """^ Were diffe ^nces in 
Phosphate stretching reaion thf ^ ™° re acidic salts - m the 

materials occurred at Mah^ nB1 " band ° f the more acidic 

broad band orSS^JiStHr^x^O^ ^ ^ - 

virtually no absorption band L Jh^o PP • • Cm ' 1 wherea s there was 

Ca3(P04)2. The ac^^rphoL^rpLIph^tes ^ SPeCtrUm ° f am °^ h ° US 
may be useful as model comods i n 

Phosphates that form Lr Sutral l P l \ ac **™* ^ C ° mpleX bio1 - C * 
calcium magnesium phosphate amorphous; EXAFS 
calcium magnesium phosphate amorphous 
n X-ray spectra 

Phciph; t :f am ° rphOUS magnesium 

" ll^^'nn 9 ^' C " lGiUm ma ^*^ Phosphate 
Phosphate Calcium *ag^esxum hydroxide 

RL: SPN (Synthetic preparation); PREP (Preparation) 
IT 7778-7^' ^ IR Spect " of amorpSus" 

RL: RCT (Reactant) 

(reactions of, with calcium nitrate and 
magnesium nitrate) 
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r£ 12 £t 7 7o' Calcium titrate 
KL. RCT (Reactant) 
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Pho'spha'te'^' CalCiUm hydroxide 

RL: SPN (Synthetic preparation) • prfp ,d 

, (Prepn. and EXAFS and IR spectr^Sf (pre Paration) 

119029-00-4 HCAPLUS spectra of amorphous) 
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TI Preparation and characterization of magnesium- calcium 
hydroxyapati tes 

Yasukawa, Akemi; Ouchi, Satoshi; Kandori, Kazuhiko; Ishikawa, Tatsuo 
Sch. Chem., Osaka Univ. Educ, Kashiwara, 582, Japan 
SO Journal of Materials Chemistry (1996), 6(8), 1401-1405 

CODEN: JMACEP; ISSN: 0959-9428 
PB Royal Society of Chemistry 
DT Journal 
LA English 

CC 63-7 (Pharmaceuticals) 

Section cross-reference (s) : 13 
AB Magnesium-calcium hydroxyapati te (MgCaHAP) 

solid solns. have been prepd. by a wet method from aq. solns. with 

different molar ratios, Mg/ (Mg + Ca) , 

ranging from 0 to 0.5. The MgCaHAP particles formed were characterized 

XRD, FTIR, TEM, ICP, TG-DTA and gas adsorption techniques. The Mg ' 

/ (Mg + Ca) ratios of the formed MgCaHAP particles were 

less than those of the tarting solns. With increasing Mg 

content, the particles became less cryst . and agglomerates of the fine 

crystals and finally the products were amorphous at Mg/ ( 

Mg + Ca) > 0.31. The amt . of irreversible adsorption of 

C02 and CH30H showed a min. at a molar ratio (Mg + Ca 

)/P of i: ca., 1 . 56, less than the stoichiometric ratio of 1.67. 

ST magnesium calcium hydroxyapati te prepn 

IT Adsorption 

(prepn. and characterization of magnesium-calcium 
hydroxyapati tes ) 

IT 67-56-1, Methanol, properties 124-38-9, Carbon dioxide, properties 
RL: PRP (Properties) 

(adsorption of; prepn. and characterization of magnesium- 
calcium hydroxyapati tes) 
IT 127836-54-8P, Calcium magnesium 
hydroxide phosphate ((Ca,Mg)5( 
OH) (P04)3) 

RL: PRP (Properties); SPN (Synthetic preparation); THU (Therapeutic use) 
BIOL (Biological study); PREP (Preparation); USES (Uses) 
(prepn. and characterization of magnesium- calcium 
hydroxyapati tes ) 
IT 1305-62-0, Calcium hydroxide, reactions 

7664-38-2, Phosphoric acid, reactions 10377-60-3, 
Magnesium nitrate 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(prepn. and characterization of magnesium-calcium 
hydroxyapati tes ) 
IT 127836-54-8P, Calcium magnesium 
hydroxide phosphate ( (Ca,Mg) 5 ( 
OH) (P04)3) 

RL: PRP (Properties); SPN (Synthetic preparation); THU (Therapeutic use) 
BIOL (Biological study); PREP (Preparation); USES (Uses) 
(prepn. and characterization of magnesium- calcium 
hydroxyapati tes ) 
RN 127836-54-8 HCAPLUS 



CN 



Calcium magnesium hydroxide phosphate ( (Ca, Mg) 5 (OH) ( P04 ) 3) (9CI) (CA 
INDEX NAME) 



Component | Ratio | Component 

I I Registry Number 

H0 I 1 I 14280-30-9 

04p |3| 14265-44-2 

Ca I 0-5 I 7440-70-2 

M 9 I 0-5 | 7439-95-4 



1305-62-0, Calcium hydroxide, reactions 
10377-60-3, Magnesium nitrate 
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nyaroxyapatite^^ 

CS Sch Uk ?h^ Ak n m H °n Chi/ ^ toshi '* Kandori, Kazuhiko; Ishikawa, Tatsuo 
CS Sen. Chem Osaka Univ. Educ, Kashiwara, 582, Japan 

Shpm ™n^ aterialS Chemistr y (1996), 6(8), 1401-1405 
CODEN: JMACEP; ISSN: 0959-9428 

PB Royal Society of Chemistry 
DT Journal 
LA English 

CC 63-7 (Pharmaceuticals) 

Section cross-reference (s) : 13 
AB Magnesium-calcium hydroxyapa tite (MgCaHAP) 

solid solns have been prepd. by a wet method from aq. solns . with 

different molar ratios, Mg/ (Mg + Ca) , 

y a n gi pT T | r °^ t ^ 0 ' 5 ' The M 9 CaH ^ p Particles formed were characterized 

XRD, FTIR TEM, ICP, TG-DTA and gas adsorption techniques. The Mg 

/ (Mg + Ca) ratios of the formed MgCaHAP particles were 

less than those of the tarting solns. With increasing Mg 

^ th ^ Particles became less cryst . and agglomerates of the fine 

crystals and finally the products were amorphous at Mg/ ( 

^A 0 ' 31 " The amt - of irreversible adsorption of 
^UZ and CH30H showed a min. at a molar ratio (Mg + Ca 
)/P of ca. 1.5,6, less than the stoichiometric ratio of 1.67 

i>i magnesium calcium hydroxyapa tite prepn 

IT Adsorption 

(prepn. and characterization of magnesium- calcium 
hydroxyapatites ) 

" RlIIrp' (P^rS^r^' 65 124 " 38 " 9 ' Carb ° n d±OXide ' P^-ties 
(adsorption of; prepn. and characterization of magnesium- 
calcium hydroxyapatites) 

IT 127836-54-8P, Calcium magnesium 

hydroxide phosphate ((Ca,Mg)5( 
OH)(P04)3) 

SA/m' ( ? r °P er t ies J'- SPN (Synthetic preparation) ; THU (Therapeutic use) 
BIOL (Biological study); PREP (Preparation); USES (Uses) 

(prepn. and characterization of magnesium-calcium 

hydr oxyapa t i te s ) 

IT i?? 5 " 62 " 0. Calcium hydroxide, reactions 

7664-38-2, Phosphoric acid, reactions 10377-60-3, 
Magnesium nitrate 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(prepn. and characterization of magnesium-calcium 
hydroxyapatites) 
IT 127836-54-8P, Calcium magnesium 
hydroxide phosphate ( ( Ca , Mg ) 5 ( 
OH)(P04)3) 

Rinr^n- { ? ro P er t«s); SPN (Synthetic preparation); THU (Therapeutic use) 
BIOL (Biological study); PREP (Preparation); USES (Uses) 
(prepn. and characterization of magnesium- calcium 
hydroxyapat i tes ) 
RN 127836-54-8 HCAPLUS 

^DEX U NAi;Er eSiUm hydr ° Xide P h °sphate ( (Ca,Mg) 5 (OH) (P04) 3) (9Ci) (CA 



CN 



HO 



Component I Ratio i 

Katio | Component 

[ I Registry Number 



IT 



04P ! I 1 14280-30-9 

Ca n 3 . 1 14265-44-2 

Mg ° ~ I 7440-70-2 

1 U - 5 | 7439-95-4 

Jn?« 6 ^°; Calcium hydroxide, reactions 
1UJ77-60-3, Magnesium nitrate 

RL: RCT (Reactant); RACT (Reactant or reagent) 
(prepn. and characterization „ f 
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TI Preparation anc^^iaracterization of magnesium- caelum 
hydroxyapatites^^ 

AU Yasukawa, Akemi; Ouchi, Satoshi; Kandori, Kazuhiko; Ishikawa, Tatsuo 
CS Sen. Chem., Osaka Univ. Educ, Kashiwara, 582, Japan 
SO Journal of Materials Chemistry (1996), 6(8), 1401-1405 

CODEN: JMACEP; ISSN: 0959-9428 
PB Royal Society of Chemistry 
DT Journal 
LA English 

CC 63-7 (Pharmaceuticals) 

Section cross-reference (s) : 13 
AB Magnesium- calcium hydroxyapatite (MgCaHAP) 

solid solns . have been prepd. by a wet method from aq. solns. with 

different molar ratios, Mg/ (Mg + Ca) , 

ranging from 0 to 0.5. The MgCaHAP particles formed were . characterized by 

XRD, FTIR, TEM, ICP, TG-DTA and gas adsorption techniques. The Mg 

/ (Mg + Ca) ratios of the formed MgCaHAP particles were 

less than those of the tarting solns. With -increasing Mg 

content, the particles became less cryst . and agglomerates of the fine 

crystals and finally the products were amorphous at Mg/ ( 

Mg + Ca) > 0.31. The amt . of irreversible adsorption of 

C02 and CH30H showed a min. at a molar ratio (Mg + Ca 

) /P of ca. 1.56, less than the stoichiometric ratio of 1.67. 

ST magnesium calcium hydroxyapatite prepn 

IT Adsorption 

(prepn. and characterization of magnesium- calcium 
hydroxyapatites) 

IT 67-56-1, Methanol, properties 124-38-9, Carbon dioxide, properties 
RL: PRP (Properties) 

(adsorption of; prepn. and characterization of magnesium- 
calcium hydroxyapatites) 
IT 127836-54-8P, Calcium magnesium 
hydroxide phosphate ( (Ca,Mg) 5 ( 
OH) (P04) 3) 

RL: PRP (Properties); SPN (Synthetic preparation); THU (Therapeutic use) ; 
BIOL (Biological study); PREP (Preparation); USES (Uses) 
(prepn. and characterization of magnesium- calcium 
hydroxyapatites) 
IT 1305-62-0, Calcium hydroxide, reactions 

7664-38-2, Phosphoric acid,' reactions 10377-60-3, 
Magnesium nitrate 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(prepn. and characterization of magnesium- calcium 
hydroxyapatites ) / 
IT 127836-54-8P, Calcium magnesium 
hydroxide phosphate ((Ca,Mg)5( 
OH) (P04)3) 

RL: PRP (Properties); SPN (Synthetic preparation); THU (Therapeutic use)'; 
BIOL (Biological study); PREP (Preparation); USES (Uses) 
(prepn. and characterization of magnesium- calcium 
hydroxyapatites ) 

RN 127836-54-8 HCAPLUS . 
CN Calcium magnesium hydroxide phosphate ( (Ca, Mg) 5 (OH) ( P04 ) 3) (9CI) (CA 
INDEX NAME) 



Component | Ratio | Component 

I I Registry Number 

HO |1| 14280-30-9 

04P | 3 | 14265-44-2 

Ca | 0-5 | 7440-70-2 

Mg | 0-5 | 7439-95-4 

IT 1305-62-0, Calcium hydroxide, reactions 
10377-60-3, Magnesium nitrate 

RL: RCT (Reactant); RACT (Reactant or reagent) 
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TI Preparation and cnaracterization of magnesium- calcium 
hydroxyapatites 

AU Yasukawa, Akemi; Ouchi, Satoshi; Kandori, Kazuhiko; Ishikawa, Tatsuo 
CS Sch. Chem., Osaka Univ. Educ, Kashiwara, 582, Japan 
SO Journal of Materials Chemistry (1996), 6(8), 1401-1405 

CODEN: JMACEP; ISSN: 0959-9428 
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CC 63-7 (Pharmaceuticals) 

Section cross-reference (s ) : 13 
AB Magnesium- calcium hydroxyapatite (MgCaHAP) 

solid solns . have been prepd. by a wet method from aq. solns. with 

different molar ratios, Mg/ (Mg + Ca) , 

ranging from 0 to 0.5. The MgCaHAP particles formed were characterized by 

XRD, FTIR, TEM, ICP, TG-DTA and gas adsorption techniques. The Mg 

/ (Mg + Ca) ratios of the formed MgCaHAP particles were 

less than those of the tarting solns. With increasing Mg 

.content, the particles became less cryst. and agglomerates of the fine 

crystals and finally the products were amorphous at Mg/ ( 

Mg + Ca) > 0.31. The amt . of irreversible adsorption of 

C02 and CH30H showed a min. at a molar ratio (Mg + Ca 

) /P of ca. 1.56, less than the stoichiometric ratio of 1.67. 

ST magnesium calcium hydroxyapatite prepn 

IT Adsorption 

(prepn. and characterization of magnesium- calcium 
hydroxyapatites ) 

IT 67-56-1, Methanol, properties 124-38-9, Carbon dioxide, properties 
RL: PRP (Properties) 

(adsorption of; prepn. and characterization of magnesium- 
calcium hydroxyapatites) 
IT 127836-54-8P, Calcium magnesium 
hydroxide phosphate ((Ca,Mg)5( 
OH) (P04) 3) 

RL: PRP (Properties); SPN (Synthetic preparation); THU (Therapeutic use); 
BIOL (Biological study); PREP (Preparation); USES (Uses) 
(prepn. and characterization of magnesium- calcium 
hydroxyapatites) 
IT 1305-62-0, Calcium hydroxide, reactions 

7664-38-2, Phosphoric acid, reactions 10377-60-3, 
Magnesium nitrate 

RL: RCT ( React ant ) ; RACT (React ant or reagent) 

(prepn. and characterization of magnesium- calcium 
hydroxyapatites ) 
IT 127836-54-8P, Calcium magnesium 
hydroxide phosphate ((Ca,Mg)5( 
OH) (P04)3) 

RL: PRP (Properties); SPN (Synthetic preparation); THU (Therapeutic use); 
BIOL (Biological study); PREP (Preparation); USES (Uses) 
(prepn. and characterization of magnesium-calcium 
hydroxyapatites) 
RN 127836-54-8 HCAPLUS 

CN Calcium magnesium hydroxide phosphate ( (Ca, Mg) 5 (OH) (P04 ) 3) (9CI) (CA 
INDEX NAME) 



Component | Ratio | Component 

I I Registry Number 

HO |1 | 14280-30-9 

04P | 3 | 14265-44-2 

Ca | 0-5 | 7440-70-2 

Mg | 0-5 | 7439-95-4 

IT 1305-62-0, Calcium hydroxide, reactions 
10377-60-3, Magnesium nitrate 
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PATENT NO. 



KIND DATE 



JP 03137079 
JP 07074109 



APPLICATION NO.' DATE 
JP 1989-272191 19891019 



A2 19910611 

B4 19950809 

A ceramic coated with Ca phosphate is prepd. for 

in manufg. biocompatible artificial bone. A sintered 

with a mixt. of hydroxylapatite and Ca3(P04)2 (the wt^t 

ratio from 4/1 to 1/5), or coated with a mixt. of hydroxylapatite 

and Mg phosphate (the wt . ratio 50/1 to 50/5) . . ' f- ' 

ceramic calcium phosphate artificial bone J ' 

Bone ./ 

(artificial, manuf. of, with ceramic materials coatedvwitn 






RN 
CN 



hydroxylapatite and tricalcium phosphate) 

Dental materials and appliances 
Prosthetic materials and Prosthetics 

(implants, manuf. of, with ceramic materials coated with 

hydroxylapatite and tricalcium phosphate) 
124097-42-3 137524-23-3 
RL: BIOL (Biological study) 

(ceramic coating with, in artificial bone manuf.) 

137524-23-3 

RL: BIOL (Biological study) 

(ceramic coating with, in artificial bone manuf.) 
137524-23-3 HCAPLUS 

Phosphoric acid, magnesium salt, mixt. with hydroxylapatite 
(Ca5 (OH) (P04)3) (9CI)* (CA INDEX NAME) 

CM 1 



CRN 10043-83-1 
CMF H3 04 P . x Mg 



0 



HO- P- OH 
OH 



x Mg 



CM 



CRN 1306-06-5 
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v Manufacture of ceram:™| coated with calcium phosphate 
as artificial bones 

Tsuzuki, Masaji; Miyata, Eiji; Hattori, Masaaki; Miura, Kazunori- 
Kazuo ' 

NGK Spark Plug Co., Ltd., Japan 
Jpn. Kokai Tokkyo Koho, 6 pp. 
CODEN: JKXXAF 
Patent 
Japanese 
ICM C04B041-87 
ICS A61L027-00 
ICA C04B035-00 
CC 63-7 (Pharmaceuticals) 
FAN.CNT 1 

PATENT NO. 



IN 

PA 

SO 

DT 
LA 
IC 



PI 
AB 



:i>- IT 



KIND DATE 



APPLICATION NO. DATE 



JP 1989-272191 19891019 



JP 03137079 A2 19910611 

JP 07074109 B4 19950809 

A ceramic coated with Ca phosphate is prepd. for use 
in manufg. biocompatible artificial bone. A sintered ceramic is 
with a mixt. of hydroxyl apatite and Ca3(P04)2 (the wt . 
ratio from 4/1 to 1/5), or coated with a mixt. of hydroxylapatite 
and Mg phosphate (the wt . ratio 50/1 to 50/5). 
ceramic calcium phosphate artificial bone 
Bone 

(artificial, manuf . of, with ceramic materials coated with 




>*•'• ' 

v RN 

. CN 



hydroxylapatite and tri calcium phosphate) 

Dental materials and appliances 
Prosthetic materials and Prosthetics 

(implants, manuf. of, with ceramic materials coated with 

hydroxylapatite and tricalcium phosphate) 
124097-42-3 137524-23-3 
RL: BIOL (Biological study) 

(ceramic coating with, in artificial bone manuf.) 
137524-23-3 

RL: BIOL (Biological study) 

(ceramic coating with, in artificial bone manuf.) 
137524-23-3 HCAPLUS 

Phosphoric acid, magnesium salt, mixt. with hydroxylapatite 
(Ca5(0H) (P04)3) (9CI) (CA INDEX NAME) 

CM 1 



CRN 10043-83-1 
CMF H3 04 P . x Mg 



O 

HO- P- OH 
OH 



x Mg 



CM 2 

CRN 1306-06-5 

CMF Ca . H 0 . 04 P 

CCI MNS, TIS 

CDES 8 : IN, MN, HYDROXYLAPATITE 
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TI Precipitation of magnesium apatite on pure 

macmesium surface during immersing in Hank's solution QaHam i • 

AU £5£h££ Hideyuki; Al-Abdullat, Yousef; Mazaki, Naoko; Tsutsumi, Sadami, 

Aizawa, Tatsuhiko 



CS Research Institute for Applied Sciences, Kyoto, 606-8202, Japan 
SO Materials Transactions (2001), 42(7), 1317-1321 

CODEN: MTARCE ; ISSN: 1345-9678 
PB Japan Institute of Metals 
DT Journal 

LA English ' 
CC 63-7 (Pharmaceuticals) 

AB A new artificial bone concept by magnesium alloys is proposed to 

think much importance on its homogenization with a surrounding natural 
hard and soft tissue. Magnesium is an essential element for 
human body, so that magnesium bone implants can be expected to 
be toxicity free even though magnesium dissolved into human soft 
tissue. In addn., magnesium base artificial bone has 

vivo-adaptively to growing bone cells once vivo-coating is formed on the 
surface of magnesium in the inside, of soft tissue. In the 
present paper, its chem. behavior in Hank's soln. (HBSS (+)) is described 
to simulate biochem. reactions of magnesium in the human body. 
An effect of heat treatment of magnesium on its chem. behavior 
is also investigated. Specimens of 10. times. 20 .times. 2 mm3 were used 
for examg. chem. behaviors of com. grade pure magnesium (3N- 
Mg) in a HBSS ( + ) for various holding time (25-700 h) . Specific 
mass gain of each specimen was measured, the surface microstructure was 
obsd. by a scanning electron microscope, identification of reaction 
products were examd. by x-ray diffraction measurements. Chem. compns . of 
reaction products were also analyzed by an energy dispersion x-ray 
spectrometry. Mass change of heat-treated 3N-Mg, which was 
heat-treated at 803 K for 90 ks increased with immersing time in . HBSS', {+') 
though that of other heat-treated 3N-Mg unstably decreased in 
HBSS ('+) . Magnesium reacted with HBSS ( + ) and then a 
magnesium apatite was pptd. on the heat-treated 3N- 
Mg specimen surface. The magnesium apatite 
should be described as (CaO . 86MgO . 14 ) 10 (P04) 6 (OH) 2 . 

ST magnesium apatite bone implant 

IT Bone 

(artificial; pptn. of magnesium apatite on pure 

magnesium surface for bone implants) 
IT Prosthetic materials and Prosthetics 

(implants; pptn. of magnesium apatite on pure 

magnesium surface for bone implants) 
IT Heat treatment 

(pptn. of magnesium apatite on pure 

magnesium surface during immersing in Hank's soln.) 
IT Apatite-group minerals 

RL: PRP (Properties); THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(pptn. of magnesium apatite on pure 
magnesium surface for bone implants) 
IT 7439-95-4, Magnesium, biological studies 

RL: PEP- (Physical, engineering or chemical process); PYP (Physical 
process); THU (Therapeutic use); BIOL (Biological study); PROC (Process); 
USES (Uses) 

(pptn. of magnesium apatite on pure 

magnesium surface during immersing in Hank's soln.) 
IT 412319-78-9, Calcium magnesium hydroxide 
phosphate (Ca4 . 3Mg0 . 7 (OH) (P04 ) 3) 

RL: PRP (Properties); THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) * ; 



HO 
04P 
Ca 
Mg 



4.3 
0.7 



14280-30-9 
14265-44-2 
7440-70-2 
7439-95-4 
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TI Synthesis of Ca-Mg apatite via a 

mechanochemical hydro thermal process 
AU Liao/ Jiefan; Hamada, Kenji; Senna, Mamoru 

CS Nara Machinery Co . , Ltd., Tokyo, "3-0002, Japan , ■ _ 
SO Journal of Materials Synthesis and Processing (2000), 8(5/6), 305 311 

CODEN: JMSPEI; ISSN: 1064-7562 ^ r 

PB Kluwer Academic/Plenum Publishers 
DT Journal 

LA English t , 

CC 49-4 (Industrial Inorganic Chemicals) 

Section cross-reference (s) : 63 
AB Mixts. of calcium and magnesium hydroxides 

and calcium dihydrogen phosphate in various molar 



ratios were ground in water with a fine grinding machine, which features 
multi-ring grinding media. Mechanochem. amorphization of the /mixts. 
occurs quickly by grinding. The mixts., after grinding for 5, 20, and 60 
min, were then subjected to hydrothermal treatment at 573 K for 24 h. The 
influence of Mg/ (Mg + Ca) molar ratio on the 

thermal behavior of the mech. activated powders and the structure of the 

final products has been investigated. The microhomogeneity of Mg 

Ca, and P elements on the samples is enhanced by the . 

mechanochem. treatment. A shift in the x-ray diffraction peaks was obsd. 

among the final products with different grinding times, presumably due to 

a partial substitution of calcium by magnesium. 
ST calcium magnesium apatite synthesis 

mechanochem hydrothermal process 
IT 1305-62-0, Calcium hydroxide, processes 

1306-06-5D, Hydroxylapatite, magnesium-contg . 

1309-42-8, Magnesium hydroxide 

7758-23-8, Calcium dihydrogen phosphate 

303955-04-6, Calcium magnesium 

hydroxide phosphate [Ca4Mg (OH) (P04 ^ 

)3] 303955-05-7, Calcium magnesium 

hydroxide phosphate [Ca5Mg5 (OH) 2 (P04 

) 6] 374930-58-2, Calcium magnesium 

hydroxide phosphate (Cal . 5Mg3 . 5 (OH) ( 

P04 ) 3 ) 

RL: PEP (Physical, engineering or chemical process); PROC (Process) 
(synthesis of calcium magnesium apatite ^ 
by mechanochem. hydrothermal process) 
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AB A new artificial bone concept by magnesium alloys is proposed to 

think much importance on its homogenization with a surrounding natural 
hard and soft tissue. Magnesium is an essential element for 
human body, so that magnesium bone implants can be expected to 
be toxicity free even though magnesium dissolved into human soft 
tissue. In addn. , magnesium base artificial bone has 

vivo-adaptively to growing bone cells once vivo-coating is formed on the 
surface of magnesium in the inside of soft tissue. In- the 
present paper, its chem. behavior in Hank's soln. (HBSS ( + ) ) is described 
to simulate biochem. reactions of magnesium in the human body. 
An effect of heat treatment of magnesium on its chem. behavior 
is also investigated. Specimens of 10. times. 20 .times. 2 mm3 were used ■ 
for examg. chem. behaviors of com. grade pure magnesium (3N- 
Mg) in a HBSS (+) for various holding time (25-700 h) . Specific 
mass gain of each specimen was measured, the surface microstructure was 
obsd. by a scanning electron microscope, identification of reaction 
products were examd. by x-ray diffraction measurements. Chem. compns . of 
reaction products were also analyzed by an energy dispersion x-ray 
spectrometry. Mass change of heat-treated 3N-Mg, which was 
heat-treated at 803 K for 90 ks increased with immersing time in HBSS.(+) 
though that of other heat-treated 3N-Mg unstably decreased in 
HBSS (+) . Magnesium reacted with HBSS (+) and then a 
magnesium apatite was pptd. on the heat-treated 3N- 
Mg specimen surface. The magnesium apatite 
should be described as (CaO . 86Mg0 . 14 ) 10 (P04 ) 6 (OH) 2 . 
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The crystal structures of four hydroxylapatite (HA) samples 
prepd. from solns. in the presence of 10, 15, 25 and 30 Mg 
-atom-% were studied by x-ray powder pattern fitting. The total . 
Mg content of the solid samples, as detd. by chem. anal., was 4.9, ; 
14.1, 20.4 and 30.6 Mg-atom-%, resp. Rietveld anal, was , 
performed using the computer program PREFIN implemented with routines 
which allow the refinements of the av. crystallite sizes. Different 
refinement procedures were carried out to evaluate the effect of the 
amorphous and background profiles on the occupancy factor data. For 
comparison, Mg-free hydroxylapatite was refined with 

the same strategies. The results of the different approaches; indicate 
that the degree of Mg substitution for Ca in the Ha 
structure can be at most .apprx.10 atom-%. Mg substitutes 
Ca preferentially at the 6(h) site. The broadening of the 
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dif f raction peaks increases on increasing the total Mg* content 
in the solid phase, which is always ' significantly higher than the amt . 
incorporated into the HA structure. The excess is probably located in 
amorphous phase and/or on the crystallite surface, 
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